In families with hereditary breast/ovarian cancer, complex disease histories challenge established patterns of family communication and influence decisionmaking for clinical surveillance, genetic testing, and risk management. An interdisciplinary team examined longitudinal interview data from women with identified BRCA1/2 mutations to assess interactions within family and social networks about risk information communication and management. We used interpretive description to identify motivation, content, and derived benefit
of these interactions. Participants discussed risk information and management strategies with biological and nonbiological network members for multiple purposes: discharging responsibility for risk information dissemination, protecting important relationships, and navigating decision trajectories. Evolving interactions with loved ones balanced long-standing family communication patterns with differing personal preferences for privacy or open sharing, whereas interactions with nonbiological network members expanded participants' range of choices for sources of risk management information. Ongoing assessment of social networks may help support engagement with risk management by aligning with patient social needs.
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Individuals in families with hereditary breast/ovarian cancer (HBOC) caused by mutations in BRCA1 and BRCA2 are at substantially increased risk of developing breast, ovarian, and other cancers (National Cancer Institute, 2017; Daly, Pilarski, Berry, Buys, Farmer, Friedman, & Darlow, 2017) . In families with known or suspected mutations, at-risk individuals consider genetic counseling and, if appropriate, genetic testing. Mutation carriers are advised to participate in regular breast and ovarian cancer screening, and to consider risk-reducing surgeries to mitigate cancer risk (National Cancer Institute, 2017) . Communication of hereditary cancer risk information within family networks is necessary for obtaining an accurate family history and ensuring that at-risk family members are aware of the family's history and disease-causing mutation. This supports family members in pursuing genetic counseling, testing, risk assessment, and appropriate risk management to reduce cancer morbidity and mortality. In the United States, sharing of genetic test results within families relies on communication by individuals who carry BRCA1/2 mutations rather than health care providers (DeMarco & McKinnon, 2007) .
Families with hereditary cancer risk evolve over time, accommodating normative developmental transitions, shifting family relationship dynamics, and adapting communication patterns that support discussion of health and disease risk, while at-risk relatives develop new cancers, undergo treatment and, occasionally, die. Humans are inherently social, nested within naturally occurring and created networks that provide key information and resources (Kawachi & Berkman, 2014) . In families with hereditary cancer risk, ties with biological kin appear to be particularly important for information sharing in support of risk-reduction (Koehly et al., 2009; McBride, Koehly, Sanderson, & Kaphingst, 2010; Peterson, 2005) . Understanding interactions in familial and extra-familial social networks may help health care providers support family communication and dissemination of information about cancer risk management.
Overview of Hereditary Cancer Risk Communication Research
Complex relationships among family systems, interactions about hereditary cancer risk, and participation in health care decision-making have rarely been explored. Prior research has examined direct, focused transfer of concrete risk information (i.e., genetic test results) from one family member to others. Communication is typically conceptualized as linear, occurring once or in a limited series of disclosures following receipt of a positive genetic test result (Dancyger et al., 2011) . Most often, this process includes disclosure of risk status, with the proband (first person tested in a family group) alerting biological relatives to their potential risk and need to consider genetic testing. At this point, the proband's responsibility is discharged and the initial process is complete. However, this limits family communication to a single point in time, and communication in family systems is far more complex and nuanced. Family context provides important cues to interactions and planned and completed health behaviors. Rather than focus on risk-reduction, individuals in families with hereditary disease risk may take a communal approach to obtain the greatest benefit for as many family members as possible (Koehly, 2017) , helping to ensure health and continued growth for future generations (Ashida & Schafer, 2015) . Furthermore, although evaluating cancer risk communication in families is intended to support cascade testing and appropriate preventive or therapeutic measures, research on families with hereditary cancer risk has not delved into the ways in which interactions inform planned and completed actions by those at risk. Learning more about these processes within families will ensure that family nurse clinicians and researchers have a more comprehensive understanding of how families disseminate and share information among those who may be at-risk.
Family Culture and Context
When counseling BRCA1/2 mutation carriers, providers often prioritize biological risk status. Because responsibility for disseminating cancer mutation and risk-related information is the responsibility of the proband rather than health care providers, risk communication may be modulated by the nuances of family structure rather than numerical risk calculations. Those at risk and tasked with communicating risk information to other family members may be more likely to share information based on relationships, illness legacies (Werner-Lin & Gardner, 2009) , and interaction dynamics. Established family roles and relationships govern communication of health information in families (Dancyger et al., 2011) and may create challenges for those who are pivotal members of the family social network (Dancyger, Smith, Jacobs, Wallace, & Michie, 2010) , obligate carriers of a familial genetic mutation, or who have roles as family information messengers (DudokdeWit et al., 1997) or blockers who hinder information dissemination .
In addition, family communication networks are not static, but adapt to accommodate evolving family medical histories (Dancyger et al., 2010) and shifts in how family members respond to risk information. Contributing factors include biological and legal ties, geographic and emotional proximity, and assumptions about risk status (Dancyger et al., 2010; Koehly, 2017; Padamsee, Muraveva, Yee, Wills, & Paskett, 2017; Rodriguez, Corona, Bodurtha, & Quillin, 2016; Sinicrope et al., 2009 ). What information is shared, and when, may be influenced by the developmental capacity of the information recipient and emotional valence of the relationship (Dancyger et al., 2011) , and could lead to incomplete, inaccurate, or delayed information sharing (Werner-Lin, Zaspel, et al., 2018; Young et al., 2017) .
Few studies have examined how families interact and communicate about cancer risk information over time, particularly within the same generation (Seymour, Addington-Hall, Lucassen, & Foster, 2010) . Studies of outcomes have primarily explored individual uptake of genetic testing and risk-reducing interventions (e.g., screening, risk-reducing surgeries), not potential family-level influencing factors. Despite this, family relationships, interactions, and approaches to coping with health risks are important determinants of planned, pursued, and completed actions (Werner-Lin, Ersig, et al., 2018) .
Characterizing these familial factors is important to ensure better understanding of choices made, and opportunities for providers to support health and well-being, while supporting naturally occurring family communication networks.
Theoretical Frameworks
This analysis is grounded in family systems and social network perspectives. In family systems theory, actions and behaviors impact all other parts of the system. Meaning is transmitted implicitly from one generation to the next, affecting actions and decisions across the system and over time (Bowen, 1978) .
Interaction among family members is circular and reciprocal rather than linear or causal, and families strive to maintain balance in established family structures, patterns, and relationships. With highly penetrant, inherited disease risk, illness beliefs, meanings, coping, and patterns of caregiving are established through repetition over generations (Werner-Lin & Gardner, 2009 ). Consequently, systems become stressed when they undergo change or experience a crisis, including natural points of transition or unanticipated points of transformation (e.g., genetic testing, risk-reducing surgery, cancer diagnosis or treatment, or death; Galvin & Young, 2010) .
Related work highlights the importance of social networks for health and well-being (Berkman & Krishna, 2014) ; social network structure, composition, and other characteristics determine flow of information and resources and inform choices and behaviors. A conceptual framework linking social networks with health behaviors and outcomes (Berkman & Glass, 2000; Kawachi & Berkman, 2014) supports the influence of loved ones' opinions, knowledge, and experiences on communication, interactions, and actions regarding health. This framework postulates that groups of known people influence pathways to health through psychosocial mechanisms (e.g., informational support, social influence).
Specific Aims
Interdisciplinary health care teams, including nurses, social workers, genetic counselors, geneticists, oncologists and others, provide essential care to members of families with hereditary cancer risk. Genetic assessment, testing, and counseling are no longer limited to genetics specialty clinics. This provides opportunities for all health care professionals, including nongenetic specialists, to learn about family communication regarding hereditary cancer risk and to ensure that at-risk family members are aware of and responding appropriately to increased risk. Expanding studies of family communication beyond one-time sharing of mutation-and risk-related information from probands to other at-risk family members could improve understanding of individual and family factors guiding behavioral responses to genetic risk information.
We used family systems and social network theories to extend prior work on communication of BRCA1/2-related risk information and examined interactions within and beyond biological families as a critical element of risk management. The purpose of this study was to explore interactions of BRCA mutation-positive women with members of their familial and extra-familial social networks over time. Key elements of these interactions included the individuals with whom women interacted, what information was shared or support sought, and the relationship of these interactions to coping, information gathering and sharing, and risk management planning and execution. Longitudinal data supported the development of composite case studies to explore the evolution of information sharing and decisionmaking over time.
Method
We performed a secondary case-study analysis of psychosocial interview data obtained in the National Cancer Institute's (NCI) Breast Imaging Study of BRCA1/2 mutation carriers, which examined the efficacy of novel breast screening strategies (Loud et al., 2009 ). Methods and measures for psychosocial interviews are detailed in prior publications (Hoskins, Roy, Peters, Loud, & Greene, 2008) . The NCI Clinical Center institutional review board (IRB) approved this study (Protocol 09-C-N074; NCT-00012415). An initial cohort of 60 women provided written informed consent and completed semi-structured baseline telephone interviews (Hoskins & Greene, 2012) , from which findings have been published (Hoskins et al., 2008) .
Two years after the initial interviews, all 60 women were offered a followup interview, and 12 consented. Questions and probes were based on initial interviews, and explored ongoing risk-management and family formation, family history, spousal dynamics, and other relevant interval experiences. We analyzed data from baseline and follow-up interviews with all 12 women. Participants were (a) females, (b) BRCA1 or BRCA2 mutation-positive, (c) 18 to 35 years of age at the time of initial recruitment, (d) English-speaking, and (e) completed at least two interviews.
Data Management
All interviews were conducted by phone, digitally recorded, transcribed verbatim, checked for accuracy, and stored on a secure password-protected server. One participant completed three interviews; all others completed two.
Analysis used interpretive description (ID), which contextualizes biomedical and psychosocial experiences in preexisting empirical and practice knowledge, while remaining open to emergent or novel themes (Thorne, Kirkham, & MacDonald-Emes, 1997) . The first two authors completed independent, focused coding of transcripts to identify women's interactions with important others and actions toward risk management. Interactions focused on communication through familial, social, and medical networks about hereditary cancer. Themes identified included with whom participants engaged and shared information, familial and social contexts of these relationships, and reasons for sharing information. Analyses identified actions taken to preserve physical health (Werner-Lin, Ersig, et al., 2018) , as well as important relationships. The team defined actions as planned and completed behavioral responses to increased risk of breast and/or ovarian cancer. This included consideration of risk-reduction options, planned and completed risk-reducing actions.
Following initial ID analysis, we developed composite case studies based on maximum variation sampling (Sandelowski, 1995) , with consideration of key characteristics of risk communication and response process within families. Composite cases incorporated data from multiple participants representing shared trends and facilitated data anonymization; for each, the team generated a pedigree and brief case summary ( Figure 1 ). Key characteristics included (a) important relationships, (b) mechanisms to maintain or change the family legacy of risk communication and information management, and (c) family features (e.g., partnered status, outcomes of family members' cancer diagnoses, or risk-reducing actions).
Results
In response to learning cancer risk information, women engaged in varied actions to maintain their health and to support the health of important others. These actions were nested within the context of important relationships with at-risk family members, nonbiological kin, and nonfamily members.
Figure1. Pedigrees of composite cases
Long-standing family patterns of health communication and existing social network structures shaped communication. Some participants deliberately changed the nature of their family's communication patterns or created new social structures to support decision-making and coping.
Participants identified a variety of reasons for maintaining, modifying, or creating complex patterns of risk communication. Some engaged in reciprocal engagement, in which they communicated or took other action with, or on behalf of, loved ones. These interactions with important others informed women's perceptions of their own risk management options, particularly with sisters, other female family members, and partners. For some, pivotal moments, such as a new cancer diagnosis or death of a close family member, shifted communication and action trajectories. Composite cases below illustrate the flow and purpose of cancer risk-related information-seeking, communication with important others, and decision-making about risk-reducing actions.
Composite Case 1: Amy
History. Amy was 6 years old when her mother was diagnosed with breast cancer at the age of 32 years. During her mother's chemotherapy treatments, Amy moved in with her maternal grandparents, who became surrogate parents and facilitated Amy's understanding of, and coping with, her mother's diagnosis and absence. After Amy's mother completed treatment, she moved with Amy into their own home, separating Amy from her grandparents. Despite this physical separation, Amy's family maintained an open flow of information that led to her early awareness of the family history of breast cancer and deleterious BRCA variant. The family's pattern of interaction about cancer risk was paired with encouragement regarding testing and a prointervention stance regarding risk-reduction. Consequently, Amy grew into adulthood anticipating genetic testing "as soon as I turned 18."
The hospital that identified her family's BRCA mutation called Amy in advance of her 18th birthday, and her mother scheduled an appointment for Amy to meet with a genetic counselor. Although this conflicted with Amy's preference for independently choosing when to be tested, she kept the appointment and pursued genetic testing to appease her mother and her family's providers, and to maintain these important relationships and resources.
Changing family patterns. Successful treatment of her mother's breast cancer and her own young age at testing led Amy to follow a flexible and unhurried timeline; after testing positive for the familial mutation, she delayed clinical screening and other risk-reducing interventions until the age of 21 years, reasoning that she had "all the time in the world" to initiate a regular protocol. This facilitated early adaptation to her circumstances, but a worrisome abnormality on breast self-exam prompted her to begin mammographic screening. Although the lesion was benign, Amy was convinced she would eventually get cancer, prompting her to have risk-reducing bilateral mastectomy at the age of 23 years. At this point, Amy broke with her family's pattern of open communication, limiting what she shared with her mother about her cancer scare and subsequent surgical intervention to prevent burdening her mother. Even though Amy's cancer worries "scared me to death," Amy assumed a protective role by withholding information so as not to scare her mother. Instead, she turned to her extra-familial social network.
Engaging a varied social network. Amy initially shared her cancer risk information and options with her best friend to seek support. However, fearing that continued discussion of cancer might be detrimental to this relationship, she again adjusted her approach to communication with key social kin:
If I talk to my friends as much as I thought about it, I'd drive them crazy. So, I try to kind of push it aside for the time that I'm talking to them. If they ask about it, I'll be like, "Oh, this is what I'm doing. This is where I'm at right now." But I don't go into detail.
Instead, Amy spent several years seeking safe and meaningful relationships outside her regular social networks by engaging in targeted interactions with selected others. She turned to knowledgeable nonfamily network members, such as health care providers and a cancer support group, for information about risk-reducing surgery and clinical screening. Amy was the only individual at risk in her generation of the family, and viewed these interactions as a way of honoring previous generations' "struggle with cancer" by ". . . taking charge and trying to get rid of my [risk] ." This allowed her to process and plan decisions regarding risk-reducing surgery and clinical screening while limiting potentially distressing interactions with her mother.
Planning for a partner. Amy avoided romantic relationships until after completing her breast surgery and reconstruction. She wanted to present a potential partner with a post-mastectomy body to ensure acceptance. At the same time, Amy's desire to have biological children led her to defer risk-reducing oophorectomy. With the goal of finding an engaged and supportive partner, she mapped out a plan for future interactions about her risk: Amy obtained information on pre-implantation genetic diagnosis (PGD; genetic screening of embryos to identify those without the family mutation) to support in-vitro fertilization with a future partner. As the only person in her generation with the mutation, she felt responsible for preventing such transmission:
I'm the last person in my family that could pass on this gene. So, if I can stop it by not having kids or by checking first to see if they carry the mutation and only choosing the ones that do not, I don't know why I wouldn't. The whole line of mutations can end with me. I think it'd be a very selfish thing to not end it.
Composite Case 2: Kathleen
History. Kathleen's mother was diagnosed with ovarian cancer at the age of 51 years and died a year later. However, unlike Amy's mother, Kathleen's mother withheld diagnostic and risk information from Kathleen and her sister. She actively discouraged Kathleen and her sister from attending her chemotherapy sessions or even coming home from college in an effort to protect her daughters from distress and maintain a semblance of normal life. Kathleen regrets this: "she really kept it to herself and it's probably one of my biggest regrets, is not being involved."
Although Kathleen came to understand her mother's intent, she felt her mother's approach prevented shared understanding and did not facilitate her coping with her mother's diagnosis and end-of-life decision-making.
Changing family patterns. Kathleen's small extended family had an opportunity to reinvent the family's approach to one of sharing cancer risk information when her maternal cousin was diagnosed with breast cancer at the age of 37 years, and a BRCA2 mutation was identified. In contrast to Kathleen's mother, her cousin openly shared information regarding her diagnosis and genetic testing results, and strongly encouraged testing. Kathleen said that pursuing genetic testing and risk-reduction ". . . was something that my cousin really wanted us to do . . . it helps her as far as her reason of getting this disease, to prevent us from getting the disease."
Kathleen's cousin found meaning in her role as a messenger, sharing extensive information on her own health history and genetic testing results, to prevent further cancer diagnoses in the family.
Her mother's ovarian cancer diagnosis, together with her cousin's encouragement, prompted Kathleen to seek genetic testing. Like her cousin, Kathleen found significance in conveying the meaning of her mutation-positive results to other family members. Although she initially thought of the implications for herself, ". . . that immediately switched to, 'my only hope is that my sister doesn't have it'. And that's what I tried to focus on."
Prior to her sister's genetic testing, Kathleen sought, filtered, and communicated risk information to her sister to avoid the secrecy that shrouded her mother's disease and to prompt her sister to pursue genetic testing.
Her sister viewed cancer risk as a shared experience, like the grief over their mother's death, saying, "Now, we're in it together." Kathleen took comfort in this shared approach, contrasting her experience with that of her two cousins, one of whom carries the family mutation while the other does not:
(S)eeing the difference between my two cousins that are sisters, and one being positive and (one) negative and . . . the guilt and frustration that neither one of them wants to pin on each other. But, knowing that my sister, who also happens to be my best friend, was gonna have to go through this with me, we're gonna do it together, there is definitely some comfort in that.
The collaborative approach to information sharing, genetic testing, and contextualizing the results supported Kathleen's family identity. Shared coping and clarity of purpose enabled active risk management to protect their small family from another devastating loss.
Kathleen's family had strong intra-generational ties which, facilitated by geographic proximity, fostered open and supportive family interactions on multiple topics. Communication about BRCA was integrated into longstanding open communication patterns and family dynamics. While each family member chose her own risk management approach, the four women thoroughly discussed clinical screening and surveillance options, and even planned regular clinical screening visits together.
Interacting with providers. After her cousin's death, Kathleen expanded her role as the family's information gatherer. While exploring risk-reducing mastectomy (RRM), her breast surgeon prompted further action by sending her on a "fact finding mission" to explore reconstruction options. Although this was ". . . stressful, it was empowering . . . being able to decide for myself. It wasn't a doctor telling me, 'This is what you should do', it was me making the call." In response, Kathleen sought information from an array of surgeons and sources that provided varied perspectives on risk management.
Kathleen shared this important information with her relatives, with the dual purpose of providing her sister and cousin with management options and seeking their support for her choices. In contrast to her mother's approach, Kathleen, her sister, and her surviving cousin became sounding boards for each other: These cohesive bonds within a robust and intimate network comforted Kathleen. Her experience ". . . probably would have been much more difficult if you're only relying on physicians, or maybe your partner."
Despite her efforts to support open and comprehensive family communication, Kathleen still felt intense guilt that sharing her genetic test results with her sister led her to pursue immediate risk-reducing salpingo-oophorectomy (RRSO); her sister's response led Kathleen to believe that her sister acted on the information before she was emotionally prepared for the full implications of the RRSO. Although Kathleen had purposefully expanded family communication about cancer and cancer risk, she momentarily regretted this ". . . if I had just kept everyone in the dark then none of this [her sister's testing and surgery] would have gone on." However, her sister viewed this evolution as positive because she believed the information saved her life.
Planning for a shared future. Kathleen said of her boyfriend at the time, "I don't know if he really understands." As a result, she limited the information she shared with her boyfriend, anticipating that they would have more indepth conversations in the future, and strengthening the perceived primacy of her family network.
Initially, Kathleen did not consider RRSO or PGD. From her physician, she learned that "You can genetically modify your children . . . But, I think it's out of my hands . . . it's one of those things where you just shrug your shoulders and just try to keep on moving forward." However, she shifted her perspective after her cousin's death, deciding to consult with her future partner about the possibility of PGD to protect against loss for future children.
The importance of younger generations was further highlighted by Kathleen's support of her deceased cousin's 11-year-old daughter. Kathleen sought opportunities to fill roles lost in her own life when her mother died. She offered informational, tactical, and emotional support through her cousin's husband: "we've said to her dad, that obviously whatever decision he makes she's more than welcome to come to us, and we're more than willing to talk about things." Her experiences within her own generation imbued her and her cousins with the expertise and skill to guide her cousin's child in navigating her own risk.
Kathleen intends to substantially alter her mother's approach to information sharing with her future children by discussing the familial mutation or testing with them as teenagers so that the information does "not hang over them" or induce fear. Kathleen remained open to providing information at younger ages, and she would not withhold information if asked. She planned to discuss family history and promote a healthy lifestyle and avoidance of behavioral risks but, most importantly, to create a family culture in which information is openly shared, varied options considered, and individual choices respected.
Composite Case 3: Liz
History. In contrast to other participants, Liz's knowledge of her biological family history was limited to her mother's experience. Liz's mother was adopted, which complicated her capacity to learn her biological family's medical history. Liz witnessed her mother's ovarian cancer diagnosis and treatment when Liz was 20 years old, which prompted her actions because I was watching my mother die . . . there was no way I wanted my daughter to have to go through that with me . . . there's no way it's going to affect her the way it affects me or the way it affected my mom.
Liz pursued genetic testing to learn about her own risk of disease, and to provide information for family members initially reluctant to have testing. Liz viewed herself as an information gatherer and disseminator within her family, taking responsibility for sharing her genetic test results and other important information and support. Liz is also distinguished by already being a mother at the time she learned her BRCA status. Her primary concern was ensuring her daughter's future health, choice, and thriving.
Changing family patterns. Unlike her mother, Liz knew substantially more about the increased risk of cancer within her family; as a result, she expanded on her mother's limited communication to share as much information as possible with as many people as possible. Liz's communication network included members of her family as well as others with whom she did not have established relationships.
Liz's openness extended to unrelated women at risk of breast cancer, which provided her with meaning and emotional benefit. She viewed information dispersal as a moral duty:
I'm positive for a reason. Is it to help my sister through it? Is it to be there for my daughter when it's her turn? Is it for that complete stranger? Everything that's happened in my life has happened for a reason . . . to be able to help somebody else . . . it keeps my mom alive that way, too. It keeps her spirit going.
Interactions and relationships guiding choices. Liz's interactions with a genetic counselor, insurance companies, and others led to extensive preparation for genetic testing:
Liz also engaged nonfamily networks geared to the needs of the BRCA community, and ". . . did a lot of research while I was waiting."
These actions and interactions affirmed Liz's choice to undergo genetic testing. However, her mother's declining health delayed Liz's genetic testing. Liz dreaded sharing her mutation status with her mother and having her ". . . carry that on her conscience" at the time of her death. Protecting her mother and preserving their relationship took precedence over her desire to know her own mutation status and cancer risk.
Liz learned she was mutation-positive after her mother's death. Liz prompted her sister to take action regarding testing, but her sister was not similarly inclined: "When I first was tested . . . she was not supportive. She wasn't really there. It wasn't something she cared about, really wanted to know about." Liz balanced respect for her sister's choices with concern about her cancer risk, and her fervent hope that her sister would test negative: "Her birthday is coming up, her 30th. And at that point I will push it, just maybe slip the [genetic counselor's] number in her card or something." This was a critical point, when knowledge of her sister's risk and her sister's age prompted her to try to change the family's limited communication style. Despite knowing her preferences against seeking cancer risk information, Liz risked the stability of her relationship with her sister by planning passive sharing, which may be less threatening than direct verbal communication. At follow-up, Liz's sister had completed genetic testing and was also mutationpositive, which upset Liz: ". . . I think that hurt more than me getting it, was the fact that she had it, too." Liz tries to take comfort in ". . . knowing that my sister, who also happens to be my best friend, was gonna have to go through this with me, we're gonna do it together . . ."
Liz extended her open approach to communication and information sharing beyond genetic testing by ensuring that her husband participated in joint decision-making about risk-reduction and family planning. Liz experienced several years of infertility before becoming pregnant with her daughter; during that time, she and her husband decided not to pursue adoption or PGD: "We had looked into adoption when we couldn't get pregnant . . . But then, you don't know what those kids have. What genetic mutations. At least with this one I know (one mutation her daughter is at risk of inheriting)." During her follow-up interview, Liz reported that she and her husband disagreed with her choice to delay her RRSO due to different priorities: he wanted her to complete RRSO earlier because of concern for her long-term health, whereas Liz viewed her role as the family's primary caregiver as a barrier to postsurgical convalescence. Liz's husband ". . . wants me to have the surgery now . . . We're very opposite on our views right now." Liz anticipated future interactions with her daughter regarding her potential risk: ". . . the BRCA stuff, I would probably give her a condensed version at puberty, like 'you need to make sure that you check yourself and your breasts and if you have any concerns you tell me.'" Liz's strong feelings stem from interactions with other women who carry BRCA mutations: ". . . I hear women talking, they have daughters that are 23 years old and they haven't told them yet. And I think that is so wrong . . ." Liz's interactions with other women at risk regarding their struggles with their adolescent and young adult children prompted her planned action of open communication with her daughter.
Discussion
In this composite case analysis, the intimacy, duration, and multiplexity of network ties were critical determinants of mutation-positive women's interactions and actions. Participants focused on key relationships with network members with whom they were closer emotionally, had known for a longer period of time, and with whom they interacted in multiple ways, compared with other network members. Women's relationships in diverse and evolving social networks were essential to cancer risk information dissemination, coping, and personal risk management. These extended beyond biological kin, providing context for risk-reduction so that women were not experiencing cancer and related psychosocial risks in isolation. Actions included personal risk management through screening, information gathering, and surgical risk reduction, reducing the medical and emotional risks experienced by loved ones, and preserving important relationships. Clinicians working with families at risk of HBOC can apply these findings when providing test results to and counseling family members, to support and leverage naturally communication networks in families (Metcalfe, 2018) .
Social Network Perspective
Women negotiated cancer risk management while observing other family members' experiences, providing a window into their own or their children's potential futures (Koehly, 2017) . This empowered them to shift the family's cancer and social trajectory, to prevent continued poor health outcomes over subsequent generations (Koehly, 2017; Palmquist et al., 2010) . Women ensured awareness among at-risk family members in multiple ways, including tailoring of communication and disclosure patterns (Ersig, Williams, Hadley, & Koehly, 2009) .
Women also leveraged extra-familial networks of health care providers, support group members, and social kin to gather informational support, establish health behavior norms, and access important resources for coping and validation. For example, Amy placated her mother by acquiescing to her preference that Amy complete genetic testing, then turned to her extra-familial social network to share and obtain information to inform her other decisions and actions. These psychosocial mechanisms affected Amy's health behavior and psychological adaptation.
Information exchange as a pathway to communal coping. Participants' engagement with their social networks led to communal coping with BRCA-related risks. Communal coping is a relational process through which groups discuss, appraise, and address a stressor together, leveraging mutual and individual resources to achieve collective goals. In this study, individual participant responses influenced and were influenced by others' beliefs, decisions, and actions (Lewis et al., 2006; Lyons, Mickelson, Sullivan, & Coyne, 1998; McBride et al., 2010) .
Communal coping approaches can be linked to network flow models in which social systems serve as information and resource conduits (Koehly et al., 2009) . One key element of network flow models is that those co-localized in a social network, such as sisters or cousins, have access to the same information. While this can support communal coping, established family relationships may be emotionally fraught (Werner-Lin, 2008) , and loved ones may also be in different stages of development and pursue alternative risk management approaches, making different choices than other relatives (Hoskins, Werner-Lin, & Greene, 2014) . Such dynamics may push individuals to seek support outside of family groups. Women in this study leveraged less intimate relationships as a source of new ideas and information, devoid of family constraints and shared histories (Granovetter, 1983) . These relationships extended into the larger social world of those at risk and may be particularly important for women exploring complex risk-reducing management choices. In this study, some women shared information obtained from extended networks with close family members (Koehly et al., 2009) , which provided a broader range of risk management options, supported women's personal choices, and furthered their goal of changing the legacy of cancer in their families, while honoring key family relationships (Rolland, 2005) .
Context and timing of interactions.
Extant relational dynamics informed the context, timing, and content of women's interactions with family members, highlighting the difference between chronological and kairological time in family interactions about inherited cancer risk. Chronological time is objective, measurable, predictable, linear, and discrete, whereas kairological time is subjective, capturing ambivalence, uncertainty, loyalty, and the personalization of experience (Derbez, 2018) . Our analysis applies this orientation to the timing of women's risk-reducing actions and cancer risk communication. Rather than sharing information as quickly as possible with as many at-risk relatives as possible, women used knowledge of their own and others' circumstances and perspectives to condition discussions about communication and action. Health care providers, and others with a more objective approach, may prioritize rapid transmission of relevant risk and mutation information. However, a vast array of other factors drove timing of communication within these families and planning for risk-reducing actions. These factors included empathic family relationships, through which women experienced shared grief, risk management, and cancer prevention recommendations.
Women in this study who perceived cancer risk as shared strengthened links across familial and social networks over time, especially with sisters and cousins, and obtained support for family response to shared risk. As family members negotiated roles relevant to risk management, they witnessed, prepared for, and shaped their own future or that of their children (Koehly, 2017) . Women carefully considered when, how, and with whom to share genetic testing results, then adjusted the time and order of their own risk-reducing actions to honor past experiences and future needs, including those of future children. Some altered family legacies of limited communication or family secrets by supporting open and inclusive sharing of risk information, whereas others selectively used privacy to avoid creating distress in key relationships or for loved ones (Langer, Brown, & Syrjala, 2009; Werner-Lin, Zaspel, et al., 2018) .
Multiple pathways through risk management. Our data also highlight consideration of equifinality, in which multiple pathways lead to the same outcome, and multifinality, in which similar choices lead to varied outcomes, in risk management. Consideration of action in this context permitted participants to honor the actions and respect communication choices of other family members stretching back in time. Family histories and related social pressures guided their choices, yet women created multiple pathways to biomedical and psychosocial risk reduction. Although some choices may seem idiosyncratic to health care providers, these often reflect dynamic decisions in the context of established and historical relationships (Werner-Lin, Ersig, et al., 2018) , allowing integration of potentially conflicting information from broad and diverse sources to support value-coherent choices.
A primary action among recipients of new BRCA-related cancer risk information was for them to communicate cancer-related risks and strategies for risk reduction to familial and extra-familial network members. Initially, women approached this process based on the family's historical patterns of communication around risk, illness, and loss as well as current family dynamics and plans. Family structure influenced communication choices: Amy was the only tested individual at risk in her generation, and had few supports, or need for dissemination efforts among siblings or cousins in her generation. Consequently, she focused on preserving key relationships with members of the older generation and ensuring the future health of the family. Other women with family members at risk in the same generation, like Kathleen, prioritized these relationships. Those who focused on previous generations tended to maintain established family communication patterns about cancer and cancer risk management, whereas women focused on their own or future generations frequently shifted family patterns of secrecy toward more open and inclusive communication.
Implications for Health Care Providers
Findings from this analysis provide insights into the importance of relational contexts and shared perceptions of risk for cancer risk management and communication. Study participants identified key issues that are reflected in baccalaureate-and graduate-level nursing genetics competencies (American Nurses Association, 2008) . Of particular relevance were competencies related to family education and support, and assessment of the influence of genomic risk information on family communication and functioning (American Nurses Association, 2011). Women in this study identified health care providers and other nonfamilial social network members as key providers of information and resources, and brought this new information back to the family to create new potential paths to health for themselves and other at-risk family members. While naturally occurring social networks can provide essential social and emotional support, those incorporating input from experts and extra-familial others expand information available to those at risk (Griffiths et al., 2012; Metcalfe, 2018) . Nurses and other health care providers can recognize the importance of the information they provide to women at risk, and ensure that they have up-to-date information on health risks and treatment opportunities to share with at-risk women and others in their families. Nurse competencies at all levels of clinical practice and other allied health providers include the ability to elicit and update family history information and inquire about family dynamics, a core determinant of family interactions and related actions (Calzone, Jenkins, Prows, & Masny, 2011; International Family Nursing Association, 2015 Wright & Leahey, 2013) .
This study focused on a subset of those at risk of hereditary cancer. Future nursing research could explore whether similar processes occur in families living with other inherited conditions in which relatives share a common illness history yet face distinct management choices driven by technological innovations in identifying and managing inherited conditions. Furthermore, the importance of family communication about health-related topics is not limited to inherited conditions, and family structure and relationships are likely important drivers of interactions and choices about other health-related topics in family life.
Providers who are aware of evolving family dynamics, and their potential impact on women's risk perceptions and risk management decisions (Acheson, 2011; Ziogas et al., 2011) can establish powerful partnerships with patients to support the evolution and actualization of risk management strategies. Information exchanged within social networks, including health care providers, may significantly affect women's plans and how they evolve over time into action.
Conclusion
This analysis demonstrated the importance of key familial and extra-familial relationships in guiding the interactions and actions of women at risk of hereditary breast and ovarian cancer. Our findings stand in contrast to conceptualizations of hereditary cancer risk communication as primarily focused on transferring biological risk information to at-risk relatives for the purpose of increasing cascade testing. These results have implications for evaluating familial and social networks and suggest consideration of the broader context of, constraints on, and mechanisms to empower, women's choices. Nurses skilled in family assessment and intervention are well positioned to engage in these important conversations that focus on the family as the unit of cancer risk communication and care.
